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(54) System for displaying the characteristics, position, velocity and acceleration of nearby 
vehicles on a moving-map 



(57) Proximity radar mounted in a vehicle deter- 
mines the location of other vehicles. Other vehicles 
detect their own positions and txoadcast those posi- 
tions to all surrounding vehicles. Vehicle position data is 
plotted on a moving map so the driver can see the loca- 
tion of other vehicles, in some cases with an icon color 
which matches vehicle color(s). A driver can open a 
communication link with drivers who are projected to 
constitute a collision threat. A fixed radar unit can be 
positioned at blind intersections and broadcast vehicle 
location information for vehicles not equipped with the 
ability to trad^ their own locations. 
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Description 

BACKGROUND OF THE INVENTION 

Related Applications s 

This is a continuation in part of U.S. Application 
Serial No. 08/655.133, filed May 30. 1996. by the same 
inventor and entitled "LOCATION/STATUS- 
ADDRESSED RADIO/RADIO TELEPHONE (Attorney io 
docket no. 2860-018). which application is hereby incor- 
porated by reference herein in its entirety 

Field of the invention 

75 

The invention relates to the field of collision avoid- 
ance systems, and, more particularly, to collision avoid- 
ance systems utilizing proximity radar on a vehicle and 
vehicle location radar located aft blind intersections to 
prevent collisions. 20 

Description of Related Art 

The driver of an automobile is often deprived of 
information that would enhance his ability to operate the 25 
vehicle safely information concerning other vehicles in 
the immediate vicinity, which are those most relevant to 
the driver, is gleaned by visual inspection of those vehi- 
cles. Mirrors provide a means to locate and view vehi- 
cles behind and beside the driver's vehicle, but the view 30 
is obstructed by "blind-spots" and certain optical quali- 
ties of mirrors make other vehicles appear to be farther 
away then they actually are. The driver is able to gather 
even less information during poor weather conditions 
and during the night. Blind intersections, as the name 35 
implies, provide no information to the driver about 
approaching vehicles. 

Moving map displays, common in rental automo- 
biles in conjunction with global positioning satellite 
receivers, provide information to the driver about his 40 
location or about his location relative to his destination. 
In adcfition to helping the driver navigate, the information 
content of the display adds to the driver's ability to safely 
operate the vehicle. For exanple. the display allows the 
driver to plan lane changes in advance which helps pre- 4s 
vent rapid, and sometimes reckless, lane changes in 
order to reach a desired exit ramp. 

A type of radar termed micropower impulse radar or 
MIR, is known in the art. The radar is descrik)ed in an 
article entitled **Radar on a Chip 101 Uses in Your Life: so 
in the March 1995, issue of Popular Science . This pub- 
lication is herein incorporated by reference and the 
radar unit is available commercially, e.g.. Radio Shack 
retail stores. 

The MIR is also discussed in an article at ss 
httpy/www-tasers.llne.gov/lasers/idp/mir/overview.html. 
the website for Lawrence Uvermore National Laborato- 
ries, which is hereby incorporated by reference. 



The micropower impulse radar (MIR) is a funda- 
mentally different type of radar that was invented at 
Lawrence Livermore National L.aboratory. It is a pulse 
radar, like pther wide ultra-wide t>and radars, but it emits 
much shorter pulses than most and. it is kHJilt out of a . 
small number of common electronic components, it is 
compact and inexpensive. 

One unique feature of the MIR is the pulse genera- 
tion circuitry, which, while small and inexpensive, has 
never before been considered in radar applications. 
Each pulse is less than a billionth of a second and each 
MIR emits about 2 million of these pulses per second. 
Actual pulse repetition rates are coded with random 
noise to reduce possibility of interference from other 
radars, while each is tend to itself. The same pulse is 
used for transmitting to send via the transmit as for sam- 
pling the receive signal. 

Three direct advantages of the short pulse-width 

are: 

1. The pulse is short, the MIR operates across a 
wider band of frequencies on a conventional radar, 
giving high resolution and accuracy, but almost 
making it less susceptible to interference from other 
radars. 

2. Since current is only drawn during this short 
pulse time and the pulses are infrequent, there are 
extremely low power requirements. One type of 
MIR unit can operate for years on a single AA bat- 
tery. 

3. The microwaves emitted by the pulse are at 
exceedingly low and therefore mechanically safe 
levels (microwatts). Indeed, the MIR emits less than 
one millionth of the energy of the cellular telephone. 
An MIR radar can utilize range gating to selectively 
include or exclude signals from certain range inter- 
vals. 

Currently, automobile occupants are limited in their 
ability to communicate with the occupants of other vehi- 
cles. Certain international signs and signals for happi- 
ness and displeasure can be issued, but conversation is 
only possible via CB or ham radio, both in use by lim- 
ited, well-defined populations. 

Global positioning satellite (GPS) receivers are 
known that can provide accurate information about the 
geographic location of the receiver and, by extension, 
the location of an object containing a GPS receiver. 

Computational techniques are known that allow the 
determination of speed, acceleration, and direction of a 
moving GPS receiver that are based upon time interval 
interpretation of the GPS receiver's data points. 

Radio broadcast of digital data is known. Self 
organizing communications protocols are known and 
were designed to assure accurate transmission of dig- 
ital data even though there may be contention for a par- 
ticular frequency. Such a protocol is preferably a canrier 
sense multiple access/collision detection (CSMA/CD) 
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protocol. 

Eyetracking devices are known particularly in con- 
junction with heads up displays in certain control appli- 
cations in aircraft. An eyetracker device monitors the 
eyes of a user land calculates the direction in which the 
user is looking and. in some applications, the particular 
point in three dimensional space on which the user's 
eyes focus. 

One commercial eyetracker is the Dual-Purkinje- 
Image (DPI) Eyetracker, manufactured by Forward Opti- 
cal Technologies. Inc. of El Cajon. California. It deter- 
mines the direction of gaze over a large two dimensional 
visual field with great accuracy and without any attach- 
ments to the eye. It operates with infra-red light which is 
invisible to the subject and does not interfere with nor- 
mal vision. The eyetracker has a pointing accuracy on 
the order of one minute of arc and response time on the 
order of one millisecond. One can utilize the DPI Eye- 
tracker with an infra-red optometer to allow a continuous 
measure of eye focus, producing a three dimensional 
eyetracker. 

Touch screen displays, where the user indicates his 
choice k>y touching it on the display screen, are known. 

The Problems 

The prior art offers only limited capabilities to a 
driver to identify nearby drivers who might constitute a 
threat. Similarly, the prior art provides even fewer capa- 
bilities to communicate with other drivers. 

SUMMARY OF THE INVENTION 

The present invention provides apparatus, sys- 
tems, and methods and computer program products for 
overcoming the prokslems of the prior art set forth above. 
This is done by obtaining information about other vehi- 
cles location relative to the driver's vehicle. This is 
accomplished in several ways. 

Each vehicle is equipped with a conputing device, 
GPS receiver, proximity radar device and a radio trans- 
ceiver. This system is used to continuously broadcast a 
vehicle's position to other vehicles. Other vehicles, sim- 
ilarly equipped, receive the position information, com- 
pare it to their own positions and determine the actual 
distance between the vehicles which is then displayed 
(to scale) as icons representing vehicles on a driver's 
display unit. In addition to position information, the sys- 
tem optionally transmits information such as car 
make/model, color, direction, acceleration and velocity 
which may be used to enhance the information content 
of the icons on the moving-map display 

To detect those vehicles that are not equipped with 
the system, the driver's vehicle would utilize the proxim- 
ity radar device. The azimuth and distance of detected 
vehicles is immediately known and appropriate calcula- 
tions can be made on the radar echoes returned over 
time to determine direction, velocity and acceleration. 



This information is converted into iconic form and 
placed on the driver's display. 

The detection system is further enhanced by the 
placement of stationary radar devices at particularly 

5 dangerous intersection, roadways or areas. The radar 
would detect all vehicles and; by utilizing a vehicle's 
immediate history, determine its direction, speed and 
acceleration. In order to share this information with ena- 
bled vehicles, the radar device would convert the infor- 

10 mation on each vehicle into the format an enabled 
vehicle wouki expect and then broadcast it. The effect is 
to mimic the transmissions that would have been 
received from vehicles with working transmitter sys- 
tems. In order to alert the driver that this information 

75 originated from the radar system and not from vehicles 
the icons on the display would be displayed in a different 
format. 

The system would also allow any occupant of the 
vehicle to open a radio communk:ation link with other 
20 enabled vehicles by touching the icon representing the 
vehicle with which communication is desired and acti- 
vating the radio communications device. The target 
vehicle of such radio communication would be able to 
ignore requests to establish a communications link. 
25 An eyetracker could identify a particular icon at 
which a driver was looking and, when preceded by one 
or more key words, activate a communication link to the 
vehicle identified by said icon. 

The invention would thus also alert the driver of 
30 potential collisions with other vehicles. By projecting the 
path of each vehicle it is possible to determine those 
vehicles with collision potential. If collision potential is 
detected, the system would announce a warning and/or 
the appropriate avoidance action to be taken to avoid a 
35 collision. 

The invention relates to apparatus mounted in a 
vehicle for avoiding collisions, including a GPS receiver, 
a transceiver, and a computer connected to the GPS 
receiver and to the transceiver and configured to 
40 receive location information from the GPS receiver and 
transmit it over the transceiver for reception by other 
vehicles. A moving map display is used for displaying 
location of other vehicles received over the transceiver. 
A proximity radar is also connected to the computer for 
45 detecting the location of vehicles not equipped with 
location sending capability. The computer is configured 
to display the location of vehicles detected by the prox- 
imity radar on the moving map display. Vehicles not 
equipped with location sending capability are displayed 
50 using a different representation from vehicles which are 
equipped. Additional information, including vehicle color 
information may be transmitted with the location infor- 
mation over the transceiver for reception by other vehi- 
cles. Vehicle locations are displayed on the moving map 
55 display in colors based on the color information received 
with the location information. The computer determines 
which, if any. other vehicles constitute a collision threat 
fc>ased on location information received from the vehi- 
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cles. If a vehicle constitutes a threat an audio comniu- 
nication link is established with the other vehicle. 

The invention also relates to apparatus, mounted 
near an intersection, for avoiding collisions, including a 
proximity radar, a transceiver, and a computer con- s 
nected to the proximity radar and to the transceiver and 
configured to receive vehicle location information from 
the proximity radar and transmit the location of vehicles 
detected by the proximity radar over the transceiver for 
reception by other vehicles. io 

The invention is also directed to a method of avoid- 
ing collisions, by determining the location of a vehicle, 
and transmitting that location to other vehicles. 

The invention is also directed to a method of avoid- 
ing collisions, by receiving vehicle location information is 
from other vehicles, calculating whether a vehicle is a 
collision threat based on received location information, 
and alerting an operator if a collision threat exists. 

The invention also relates to a method of avoiding 
collisions, by locating vehicles using a proximity radar, 20 
and transmitting vehicle locations to other vehicles. 

The invention also relates to a system for avoiding 
collisions, including a plurality of vehicles equipped with 
a global positioning satellite receiver for determining 
vehicle location, the vehicles each having a transceiver 25 
for transmitting its location and receiving location infor- 
mation from other vehicles and a computer for deter- 
mining from received location information whether 
another vehicle constitutes a collision threat and an 
alarm for alerting a vehicle operator if a collision threat 30 
exists. 

The invention also relates to computer program 
products for carrying out the techniques of the inven- 
tion. 

Still other objects and advantages of the present 35 
invention will become readily apparent to those skilled in 
the art from the following detailed description, wherein 
only the preferred embodiment of the invention is shown 
and described, simply by way of illustration of the best 
mode contemplated of carrying out the invention. As will 40 
be realized, the invention is capable of other and differ- 
ent embodiments, and its several details are capable of 
modifications in various obvious respects, all without 
departing from the invention. Accordingly, the drawing 
and description are fo be regarded as illustrative in 4s 
nature, and not as restrictive. 

BRIEF DESCRIPTION OF DRAWINGS 

The objects, features and advantages of the system so 
of the present invention will be apparent from the follow- 
ing description is which: 



exemplary installation. 

Figure 3 migrates the voice and data paths in the 

diagram shown in Figure 1 . 

Rgure 4 is a block diagram of an apparatus suitable 

for carrying out that portion of the invention that 

resides at a stationary radar site. 

Figure 5 is a flow chart of a process for converting 

the stationary radar information into the format 

required by the portion of the invention that resides 

within the vehicle. 

Figure 6 is an exemplary packet format suitable for 
use in accordance with the invention. 
Figure 7 is a diagram of an exemplary structure of 
the data portion of the packet format in Figure 6. 
Figure 8 is a flow chart of a process for accepting 
and processing data received from other vehicles, 
the proximity radar and the stationary radar system. 
Figure 9A and 9B are flow charts of two processes 
for establishing a voice communication link 
between two vehicles. 

Figure 10 is a flow chart of a process for collision 
avoidance in accordance with the invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Figure 1 is a block diagram of an apparatus suitable 
for carrying out that portion of the invention that resides 
within a vehicle. It has a bus 105 and a CPU 100 which 
does all processing associated with information used in 
accordance with the invention. GPS receiver 110, con- 
nected to the i3us by receiver interface 109, detects the 
current focation of the GPS receiver antenna. When the 
invention is built into a vehicle, this is the same as the 
location of vehicle. When used in a vehicle environment, 
CPU 100 may serve as a controlling CPU for all vehicle 
functions. 

Proximity radar 115 and radar interfeice 114 are 
also connected to the bus. The use of radar is optional 
but has capabilities that are useful in various circum- 
stances as described more hereinafter. 

Radio transceiver or radio telephone 120 are con- 
nected via radio internee 119 to the bus. For some 
embodiments, radio would be preferred whereas in oth- 
ers. radio telephone would be preferred. Which would 
preferred in a particular is apparent from the context. 

Status irxlicators and detectors 125 are Interfaced 
to the bus over status interface 124. As will be seen 
hereinafter, information about vehicle status as indi- 
cated by various sensors is sometimes utilized in 
accordance with the invention. 

Display 130 is connected to the bus over display 
interface 129. Display 130 is preferably a color touch 
screen display. 

Optional disk controller 1 35 manages one or more 
disk drives which could be CD F)OM 132, floppy drive 
133 or hard drive 134. These drives are merely sym- 
bolic of a number of disc drives which might be accom- 
modated by the computer system. Typically, these 



Figure 1 is a t^lock diagram of an apparatus suitable 
for carrying out that portion of the invention that ss 
resides within a vehicle. 

Figure 2 is an illustration of the vehicle in which the 
apparatus of Figure 1 has been mounted in an 
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would include a floppy disc drive such as 133. a hard 
disc drive such as 134. and a CD ROM drive indicated 
by 1 32. The number and types of drives varies, typically, 
with different computer configurations. 

Bus 105 serves as a main information highway 
interconnecting the other components of the computer. 
A CPU 100 is a central processing unit of the system, 
performing calculations and logic operations required to 
execute a program. Read only memory 140 and Ran- 
dom Access Memory 145 constitute the main menrtory 
of the computer. The disc controller 1 35 and associated 
drives are convenient, but optional if other means are 
availed>le for loading programming and other information 
into the computing system. Such an alternative might be 
plugging in preprogrammed ROM into a socket con- 
nected to the computer bus. 

Communications port 1 55 is optional but would typ- 
ically constitute an RS 232 slot for connection to exter- 
nal devices. I/O devices 160. such as a mouse or a 
keyboard are connected to the bus over I/O interface 
159. The use and operation of the various devices con- 
nected to the bus will become apparent from descrip- 
tions given hereinafter. 

Figure 2 is an illustration of the vehicle in which the 
apparatus of Figure 1 has t>een mounted in an exem- 
plary installation. Mounted in the rear of vehicle 200 is a 
housing 21 0 containing most of the electronics shown in 
Figure 1 . An antenna 220 serves as an antenna for the 
radio or radiotelephone communications. It may also be 
configured to serve as the antenna for the global posi- 
tioning satellite signals. Auxiliary antenna 230 is shown 
which is not accessit)le from the exterior of the car and 
which serves to transmit and receive information in the 
event that antenna 220 is damaged. Housing 210 con- 
tains, inter alia, the CPU 100 shown in Rgure 1 . Driver 
connpartment electronics, shown symbolically as 240 in 
Rgure 2, includes the operator controls, an optional 
hands free radio microphone and speaker, and touch 
screen display 130 which also serves to display GPS 
navigation irrformation. including the moving map infor- 
mation. 

Figure 3 illustrates the voice and data paths in the 
diagram shown in Figure 1 . In Rgure 3. transceiver 120 
can be either a cellular telephone transceiver or a radio 
transceiver. As irxlicated. it can kx>th receive and send 
voice and data. The voice and data typically follow dif- 
ferent paths after being received. The principal voice 
path is over hands free radio microphone 310 which 
receives voice information from and transmits voice 
information to the user over microphone 320 and 
speaker 330. Hands free microphone 310 can be either 
analog or digital in its technology. If it is analog, a digital 
to analog converter may be utilized to convert voice to 
digital for connection over optional path 350 to the com- 
puter bus. 

Figure 4 is a block diagram of an apparatus suitable 
for candying out that portion of the invention that resides 
at a stationary radar site. It has a bus 105 and a CPU 



100 which does all processing associated with informa- 
tion used in accordance with the invention. GPS 
receiver 110. connected to the bus by receiver interface 
109. detects the location of the GPS receiver antenna. 
5 Though this device is stationary, it may not be perma- 
nently located at one site. For example, the device may 
be moved to various sites during the course of a day 
based upon varying traffic conditions. It is to enable this 
functionality that the GPS receiver 110 is included. 
10 Proximity radar 115 and radar interface 114 are 
also connected to the bus. Radio transceiver 120 are 
connected via radio interface 119 to the bus. Display 
130 is connected to the bus over display interface 129. 
Optional disk controller 135 manages one or more 
15 disk drives which could be CD ROM 132, floppy drive 
133 or hard drive 134. These drives are merely sym- 
bolic of a number of disc drives which might be accom- 
nrKXiated by the computer system. Typically, these 
woukl include a floppy disc drive such as 133. a hard 
20 disc drive such as 134. and a CD ROM drive indicated 
by 132. The number and types of drives varies, typically, 
with different computer configurations. 

Bus 105 serves as a main information highway 
interconnecting the other components of the conrputer. 
25 A CPU 100 is a central processing unit of the system, 
performing calculations and logic operations required to 
execute a program. Read only memory 140 and Ran- 
dom Access Memory 145 constitute the main memory 
of the computer. The disc controller 1 35 and associated 
30 drives are convenient, but optional if other means are 
available for loading programming and other information 
into the computing system. Such an alternative might be 
plugging in preprogrammed ROM into a socket con- 
nected to the computer bus. 
35 Communications port 1 55 is optional but would typ- 
ically constitute an RS 232 slot for connection to exter- . 
nal devices. I/O devices 160. such as a mouse or a 
keyboard are connected to the bus over I/O interface 
159. The use and operation of the various devices con- 
40 nected to the bus will become apparent from desaip- 
tions given hereinafter. 

Rgure 5 is a flow chart of a process for converting 
the stationary radar information into the format required 
by the portion of the invention that resides within the 
45 vehicle. For each vehicle within the range of the radar 
the following process occurs: The vehicle is initially 
detected 500 and then repeatedly detected over time 
until sufficient data is available to compute the vehicle's 
velocity, direction and acceleration 510. The x-y (Carte- 
50 sian) coordinates reported by the radar device are con- 
verted into Cartesian coordinates 520. Using the GPS 
receiver, the Cartesian coordinates from 520 are 
updated with the GPS coordinates to calculate the true 
GPS coordinates of the vehicle 530. Those coordinates. 
55 and the velocity, direction and acceleration data, are 
then broadcast to all enabled vehicles 540. The process 
begins again at 500 for each vehicle detected so that 
the broadcast information may be updated. 
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Figure 6 is an exemplary packet format suitable for 
use in accordance with the invention. This exemplary 
packet format corresponds to packets utilized in 
CSMA/CD protocols. Each packet has a header 1400. 
one or more addressees 1410, a packet type 1420 a 
data field 1430 and a cyclic redundancy code (CRC) 
1440. As is known in the art, the header of the packet is 
utilized to establish synchronization and to prepare 
receiving equipment to partition the information. In the 
address block, 1410, the addresses of both the originat- 
ing and destination stations are preferably included. The 
address field 1410 may also include a broadcast or a 
multiple address flag indicating that the packet is 
directed to more than one station. Packet types can 
include, for example, an indication that this packet is 
based the stationary radar system which would indicate 
to the vehicle's system that the data contained should 
be displayed in a particular way. Clearly, other packet 
types may be convenient or useful in the handling of the 
protocol. 

Figure 7 is a diagram of the structure of the data 
portion of the packet format in Figure 6. The date and 
time the packet was created 700 is required to allow the 
receiving vehicle to make appropriate calculations to 
project the position of the sender when the packet is 
received and processed. This data item is especially 
important when collisions occur while utilizing the 
CSMA/CD protocol. The GPS receiver coordinates 
(which are the coordinates of the vehicle) 710 are also 
required. The radio frequency that the sending vehicle 
will monitor for voice communication 720 provides the 
necessary information for the receiving veNcle to tune 
its radio transmitter if voice communication is desired. 
The sender may not wish to accept voice communica- 
tion, so the data element is optional. Velocity 730, direc- 
tion 740 and acceleration 750 are also optional data 
elements because the receiver's device can compute 
those data elements after receiving subsequent pack- 
ets. The vehicles make/model 760 and color 770 are 
required in order to provide enhanced information on 
the receiving vehicle's color display 

Figure 8 is a flow chart of a process for accepting 
and processing data received from other vehicles, the 
proximity radar and one or more stationary radar sys- 
tem. For illustrative purposes, it is assumed that the 
proximity radar information is placed into the packet for- 
mat described in Figure 6. A packet is received 800 and 
a flag, whose purpose will be made clear below, is set to 
zero. If the packet is the first received from a vehicle 805 
then an icon representing that vehicle is immediately 
displayed. The exact coloring and shape of the icon is 
dependent upon the source of the packet 840. If the 
packet was received from a vehicle 845 then the icon 
will take one form and will be colored the same as the 
color information contained within the packet 850. If the 
packet was received from the proximity radar 855 then 
the icon will take a different form and color to indicate to 
the driver the source of the packet 860. If the packet was 



received from a stationary radar device (as indicated in 
the packets address data element) 865 then the icon is 
displayed in a different form and color to indicate to the 
driver the source of the packet 870. If the flag has the 

5 value of zero 880 then the process is terminated 885. If 
the flag has a value of one 880 then previous packets 
about this vehicle were received but the current packet 
was from a different source, so the display sequence 
beginning at 840 must be followed to ensure that the for- 

10 mat of the icon displayed is consistent with the origin of 
the packet Since the flag equals one, previous data 
referring to the vehicle was available and the updated 
information is displayed 830 and the process is termi- 
nated 890. 

IS However, if the current packet is not the first packet 
received containing information about a vehicle 805, 
then the data in the current packet and the data from 
one or more most recent previous packet are used to 
compute the velocity, direction and acceleration 810. If 

20 the current packet's source is different from its prede- 
cessor 820 then the flag is set to one and processing 
proceeds from 840. If the source of both packets is the 
same 820 then the display is updated to show the (new) 
computed data 830 and the process is terminated. 

25 Figure 9A is a flow chart of a process for establish- 
ing a voice communication link between two vehicles. 
The driver pushes the icon of the vehicle he wishes to 
communicate with on the touch screen 900. His tunable 
radio transmitter is tuned to the frequency contained 

30 within the data portion of the packets previously 
received from the vehicle he wishes to communicate 
with 910. The microphone is activated arKi the driver 
speaks into it what he wishes to say 920. The recipient 
receives the voice communication and either resporxls 

35 to the communication or ignores it 930. 

Rgure 9B is a flow chart of an alternative process 
for establishing a voice communication link between two 
vehicles. Rgure 9B parallels Rgure 9A with the excep- 
tion of block 900'. In this alternative, the user looks at a 

40 vehicle icon and utters a key word to establish commu- 
nication link with that vehicle. The position of the user's 
eyes is detected by the eyetracker and when the user's 
eyes fix on a vehicle, and the user utters the appropriate 
key word or. rather than uttering a key word, the pro- 

45 jected collision data indicates that a collision is immi- 
nent, the communication link is open with that vehicle to 
permit a vert>al warning. 

Rgure 10 is a flow chart of a process for collision 
avoidance in accordance with the invention. For each 

so vehicle known to the system, its projected path for a 
time interval t(now) through t(future time) is calculated 
1000. If the path of the driver's vehicle crosses that of 
another within a narrow period of time (projected into 
the future), then a collision is predicted for some time 

55 t(collision) in the future. All such predictions are sorted 
in time order 1010 with the soonest potential collision 
communicated to the driver. The driver is alerted by 
highlighting on the display which vehicle his vehicle will 
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cotiide with 1 020 and by verbal statements from the sys- 
tem such as Danger r and with instructions for avoid- 
ing the collision such as " Brake nowl " 1 030. 

In this manner, the user can become aware of the 
position of all vehicles about him in a safe and reliable s 
way which enables him to avoid collisions and to over- 3. 
come the problems of the prior art. 

in this disclosure, there is shown and described 
only the preferred embodiment of the invention, but, as 
aforementioned, it is to be understood that the invention io 
is capable of use in various other combinations and 
errvironments and is capable of changes or modifica- 
tions within the scope of the inventive concept as 
expressed herein. 

Proximity radar mounted in a vehicle determines is 
the location of other vehicles. Other vehicles detect their 
own positions and broadcast those positions to all sur- 
rounding vehicles. Vehicle position data is plotted on a 4. 
moving map so the driver can see the location of other 
vehicles, in some cases with an icon color which 20 
matches vehicle color(s). A driver can open a communi- 
cation link with drivers who are projected to constitute a 
collision threat. A fixed radar unit can be positioned at 
blind intersections and broadcast vehicle location infor- 
mation for vehicles not equipped with the ability to track 25 
their own locations. 

5. 

Claims 

1. Apparatus mounted in a vehicle for avoiding colli- 30 
sions. comprising: 

a. a GPS receiver; 

b. a transceiver; and 

c. a computer connected to said GPS receiver 3S 
and to said transceiver and configured to 
receive location information from said GPS 
receiver and transmit tt over said transceiver for 
reception by other vehicles and to receive loca- 
tion information together with vehicle color 40 
information from other vehicles in which vehicle 
locations are displayed on a display device in 

one or more colors specified by said color infor- 6. 
mation. 

45 

2. Apparatus mounted in a vehicle for avoiding colli- 
sions, comprising: 

a. a GPS receiver; 

b. a transceiver; and so 

c. a computer connected to said GPS receiver 
and to said transceiver and configured to 
receive location information from said GPS 
receiver and transmit it over said transceiver for 7. 
reception by other vehicles, in which said com- ss 
puter is configured to determine which, if any. 

other vehicles constitute a collision threat 
based on location infornnation received from 



said vehicles over said transceiver and to 
establish an audio communication link auto- 
matically with at least one of said other vehicles 
if it constitutes a collision threat. 

Apparatus, mounted near an intersection, for avoid- 
ing collisions, comprising: 

a. a proximity radar; 

b. a transceiver; and 

c. a computer connected to said proximity 
radar and to said transceiver and configured to 
receive vehicle location information from said 
proximity radar and transmit the location of 
vehicles detected by said proximity radar over 
said transceiver for reception by other vehicles. 

A method of avoiding collisions, comprising the 
steps of: 

a. providing an element for performing a step of 
locating vehicles using a proximity radar; and 

b. providing an element for performing a step of 
transmitting vehicle locations detected using 
proximity radar to otiier vehicles. 

A system for avoiding collisions, comprising: 

a. a plurality of vehicles equipped with a 
receiver for determining vehicle location, at 
least one of which is also equipped with a prox- 
imity radar; 

b. said vehicles each having a ti-ansceiver for 
transmitting its location and receiving location 
information from other vehicles and a computer 
for determining from received location informa- 
tion or from location information provided by 
said proximity radar whether another vehicle 
constitutes a collision threat; and 

c. an alarm for alerting a vehicle operator if a 
collision threat exists. 

A computer program product, comprising: 

a. a memory medium; and 

b. a computer program stored on said memory 
medium, said program comprising instructions 
for receiving vehicle location information from 
other vehicles and from a proximity radar, cal- 
culating whether a vehicle is a collision threat 
based on said location information, and alert- 
ing an operator if a collision threat exists. 

A computer program product, comprising: 

a. a memory medium; and 

b. a computer program stored on said memory 
medium, said program comprising instructions 
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for identifying vehicle locations using a proxinr^- 
ity radar and transmitting said vehicle locations 
to other vehicles. 

A method of avoiding collisions, comprising the s 
steps of: 

a. providing an element for performing a step of 
receiving vehicle location information from 
other vehicles; io 

b. providing an element for performing a step of 
calculating whether a vehicle is a collision 
threat based on received location information; 
and 

c. providing an element for performing the step is 
of automatically establishing an audio commu- 
nication link with another vehicle if that vehicle 
constitutes a collision threat. 

A computer program product, comprising: 20 

a. a memory medium; and 

b. a computer program stored on said memory 
medium, said program conrtprising instructions 

for establishing an audio communication link 25 
with a vehicle if that vehicle constitutes a colli- 
sion threat. 
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